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Case Report

Vein of Galen aneurysmal malformation
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Abstract

Vein of Galen aneurysmal malformation is a rare complex vascular malformation that is characterized by arterial shunting into the median prosencephalic vein
of Markowski, the embryonic precursor of the Galen vein. It occurs in less than 0.004% of deliveries. The disorder is classified as choroidal, mural, and mixed
types. In most cases, it can be correctly diagnosed by prenatal ultrasonography performed in the third trimester. Herein, we present a case of choroidal VGAM
who had not been evaluated by prenatal US, presented with severe heart failure in the early neonatal period, and died during the first days of life because of
circulatory impairment.
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Introduction

Vein of Galen aneurysmal malformation (VGAM), also referred
to as median prosencephalic arteriovenous fistula, is a
rare vascular abnormality that occurs in less than 0.004%
of deliveries [1]. While it constitutes less than 1-2% of all
intracranial vascular malformations, it accounts for about 30%
of cerebral vascular malformations presenting in childhood.
VGAM is generally classified according to the Lasjaunias
system which separates VGAMs into choroidal and mural types
based on the number and origin of the feeding arteries. The
choroidal type is characterized by high output heart failure
and tends to present in the neonatal period whereas the mural
type typically presents later in infancy with hydrocephalus [2].
It has been reported that 26.8% of all VGAMs are of choroidal
type, 29.3% are of mural type, and 31.7% are of mixed type [3].
In most cases, VGAM can be correctly diagnosed by prenatal
ultrasonography (US) performed in the third trimester. Thus,
prenatal indicators of poor results in terms of mortality and
brain injury can be detected before birth [4]. Herein, we present
a case of choroidal VGAM who had not been evaluated by
prenatal US, presented with severe heart failure in the early
neonatal period, and died during the first days of life because
of circulatory impairment.

Case Report

A term girl was born by normal vaginal delivery following an
uncomplicated pregnancy. She was the first child of a 20-year-
old mother. The mother had never undergone a US examination
during pregnancy. There was no consanguineous marriage and
no remarkable feature in family history. Cyanosis developed
within the first hour after birth. A high cardiac murmur, venous
neck pulsations, decreased peripheral pulsations, increased head
circumference and hepatomegaly were detected on physical
examination. Upon the suspicion of congenital heart disease, the
patient was immediately transferred to the neonatal intensive
care unit and intubated. Chest X-ray revealed an enlarged heart
and echocardiography showed a dilated right ventricle with a
normal heart structure. Increased pulmonary arterial pressures,
patent foramen ovale, dilated superior vena cava, and retrograde
diastolic flow in the descending aorta were also detected on
echocardiography. A brain magnetic resonance imaging (MRI)
was then performed. Vein of Galen aneurysmal malformation
(VGAM) with characteristic multiple feeding arteries, an
enlarged median prosencephalic vein and a persistent falcine
draining sinus were evident on both conventional MRI (Figure
1) and magnetic resonance angiography sections (Figures
2 and 3). The neonate gradually became tachypneic over the
first few days and recurrent seizures developed on the 5th day
after birth. Antiepileptic drugs with medical treatment protocol
for heart failure were applied. And an immediate endovascular
embolization was decided. However, the patient showed signs
of cardiac decompensation despite cardiac failure therapy and
died on the 6th day of her life.

Discussion

VGAM is a complex vascular malformation that develops at
6-11th weeks of gestation and leads to arterial shunting into
the median prosencephalic vein of Markowski, the embryonic

precursor of the Galen vein. This abnormal connection prevents
the regression of the embryonic vein and restrains the
development of the vein of Galen. The choroidal type VGAM is
characterized by numerous arterial feeders including, choroidal,
pericallosal, and thalamoperforating branches. In cases with
high-flow fistulous connections, the disorder may cause high-

Figure 1. Coronal (a) and axial (b and c) T2-weighted magnetic resonance im-
ages demonstrating the Vein of Galen aneurysmal malformation. The feeders
of arteriovenous fistulas (red arrows), dilated median prosencephalic vein (green
arrow) and persistent falcine draining sinus (blue arrow) are clearly seen.

Figure 2. Coronal magnetic resonance angiography image showing dilated arte-
rial feeders and highly enlarged median prosencephalic vein as the characteris-
tics of Vein of Galen aneurysmal malformation.

Figure 2. Sagittal magnetic resonance angiography images showing dilated cho-
roidal feeders from the cerebral circulation and highly enlarged median prosence-
phalic vein as the characteristics of Vein of Galen aneurysmal malformation. Note
the severe enlargement of venous sinuses as well as jugular veins.
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output heart failure in the early neonatal period and may
present at the extreme end that presents early after birth and
necessitates urgent treatment [2].

Owing to the recent advances in US technology, the earlier
recognition and characterization of fetal anomalies such as
VGAM enabled the delivery of cases that would otherwise
deteriorate over the last few gestational weeks. In their recent
study, Paladini et al. described the poor prenatal prognostic
variables for VGAM and proposed a flowchart for obstetric
management of these cases on the basis of prenatal US and
MRI findings [4]. They identified major brain lesions, tricuspid
regurgitation, and VGAM volume = 20000mm3 as poor prenatal
prognostic variables. And they specified VGAM volume =
40000mm?3 as indicative of the need for planned early delivery.
In the past, the treatment of VOGMs was neurosurgical, but
the results were rather poor. Fortunately, novel endovascular
approaches combined with optimized perinatal intensive
care management over the last few years have increased the
likelihood of successful VGAM treatment [5-8]. Endovascular
treatment facilitates selective embolization of feeding arteries
and allows targeted treatment that may be performed in
multiple phases. The employment of dual lumen balloon
catheters, coils, and liquid embolics has allowed effective
treatment of this disorder and obviously decreased mortality
[7]. Further, a recent report has introduced the application of
targeted neonatal echocardiography for use in the management
of patients with VGAM. It has been reported that this method
promises to guide treatment decisions and allow controlled
endovascular embolization in eligible candidates [8].

We presented a case of an unfortunate newborn who had not
been prenatally diagnosed and presented with severe heart
failure early after birth. The VGAM in our patient was of
choroidal type with a rather high number of feeding arteries
and presented as high-output heart failure. Moreover, the
symptoms of our patient appeared at a very early stage, which
is defined as a poor prognostic indicator [2]. The unfortunate
association of choroidal type VGAM with very early-onset severe
heart failure and the lack of postnatal emergency interventions
due to lack of prenatal diagnosis explains why this patient’s
clinical course rapidly deteriorated and resulted in death.
Conclusion

Despite imaging technologies,
treatment approaches and intensive care facilities in recent
years, VGAM remains a highly lethal disease in cases with a

impressive advances in

high number of feeding arteries. Diagnosis of the disease by
prenatal ultrasonography performed in the last trimester and
correct intervention in high-risk cases at the right time will be
beneficial in decreasing mortality.
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